1983

AIR QUALITY
CONTROL
FOR ARIZONA




1283
ATR QUALTITY CONTROL
FOR ARIZONA

Annual Report

Compiled: April, 1984

HONORABLE BRUCE BABBITT
Zovernor
State of Arizona

ARIZOMA DEPARTMENT GF HEALTH SERVICES
Boyd Dover, Acting Director

Prepared by The Division of Environmental Health Services
Bureau of Air Quality Control



ACKNOWLEDGEMENTS

The Arizona Bureau of Air Quality Control extends sincere appreciation to the
sampler operators named below for their services which inciuded collection and
mailing samples from the State's manual sampling devices.

- Ajo

Bisbee

Clarkdale

Douglas (15th Street)
Douglas (NHEZ)
Flagstaff

Grand Canyon-Hopi Puint
Joseph City

Miami-Fire Station
Montezuma Castie Nat'l Monument
Morenci

Nelson

Nugales

Organ Pipe Cactus Nat'l Monument
Page

Paul Spur

Prescott

Rillito

Safford

San Manuel

Show Low

Sierra Vista

Yuma

T. Taflinger

Arnold Nanez

Jerry Wilgus

Carol Peters

Carol Peters

Mike Howeth, ADHS

Iy, S. Nationatl Park Staff
Perry Baldwin

Sam Knight

Barbara Monrve and Kathy Reid
Daryi Miller

Rich Schneider

W. Franklin and W. Neubauer
U. S. National Park Staff
Harold Bjorn

Carol Peters

Yavapai County Health Dept. Staff
John Cardi, dr.

Graham County Planning Staff
WiTliam Blomquist

William Puzz

Jeff Dean

Ruth Melson



Grateful acknowledgement is made of the assistance provided by the
following in supplying air quality data for this report.

Arizona Flectric Power Cooperative, Incorporated
Arizona Public Service Company

ASARCO, Incorporated

Inspiration Consolidated Copper Company

Magma Copper Company

Maricopa County Health Department

National Park Service

Noranda Lakeshore Mines, Incorporated

Phelps Dodge Corporation

Pima County Health Department

Pinal-Gila Counties Air Quality Control District
Salt River Project

Southern California Edison Company

Tucson Electric Power Company

iq

Robert Maurice, dJr.
Martin E. Wurbs
Witliam F. Cummins
Tom Larsen

James H. Boyd
William Amstutz, Jr.
Jennifer Burns

John T. Kline

James L. Dick
Silver Darmer
Dorothy Rankin

Nils I. Larson
Andrew A. Huang
towell D. Van Vleck



I. Introduction

Table of Contents

IT1. Summary of 1983 Activities

II1. Appendices
Appendix
Appendix
Appendix

Appendix
Appendix

1983 Air Quality Data
Ay Quality Trends

Summary of Ambient Air Quality Standards
and Emergency Episode Levels

Glossary of Pollutants in the Ambient Air

Air Sampling Techniques

1-1

A-T
B-1
C-1

E-1

Page

thru

thru

thruy
thru

thru

thru

thru

1-6

2-3

A-39
B-24
C-2

D-3
E-3



Table

10

List of Tables

Title

Counties and Towns Monitored
1983 Carbon Monoxide Data
1983 Lead Data Summary

1983 Nitrogen Dioxide Data
1983 Ozone Data

1983 Particulates Data

1983 Sulfur Dioxide Data
1983 Nitrates Data

1983 Sulfates Data

Particulate Concentrations in Various Cities

1V

Page
A-4 thru A-7

A-9 thru A-10

A-11 thru A-14
A-15

A-16 thru A-17
A-18 thru A-25
A-26 thru A-31
A-32 thru A-35
A-<35 thru A-39
B-22



Figure

10
11
12
13
14
15
16
17
13
19

List of Figures

Title
1983 State Highway System
Carbon Monoxide Concentrations in Phoenix
Carbon Monoxide Concentrations in Tucson
Carbon Monoxide Concentrations: Phoenix & Tucson vs. NAMS
Carbon Monoxide Exceedances: Phoenix & Tucson vs. NAMS
Carbon Monoxide Concentrations in Various Cities
Lead Concentrations: Phoenix & Tucson vs. NAMS
Nitrogen Dioxide Concentrations: Phoenix & Tucson vs. NAMS
Ozone Concentrations in Phoenix and Tucson
Ozone Concentrations: Phoenix & Tucson vs. NAMS
Ozone Exceedances at Various Phoenix Sites
Ozone Exceedances: Phoenix vs. NAMS
Ozone Concentrations in Various Cities
Particulate Concentrations at Various Phoenix Sites
Partfcu]ate Concentrations: Phoenix vs. NAMS
Particulate Concentrations at Various Tucson Sites
Particulate Concentrations: Tucson vs. NAMS
Sulfur Dioxide Concentrations in Smelter Towns

Suifur Dioxide Exceedances in Smelter Towns

Page



1. Introduction

1-1



Introduction

The State Bureay of Air Quality Control, within the Division of Environ-
mental Health Services of the Department of Health Services has primary
responsibility for the control of air pollution associated with the
original State jurisdiction sources and in counties where jurisdiction
has been asserted. Original jurisdiction sources include:

1. Statutory major sources, which are defined as those capable
individually of generating more than 75 tons of air contami-
nants per day, or that are involved in copper smelting or
the refining of crude oil.

2. Mobile sources, which are those capable of being operated in
more than one county.

3. Activities of agencies of the State and its political subdi-
visions.

The State has asserted jurisdiction for all air pollution control matters
in Apache, Cochise, La Paz, Navajo, Santa Cruz, Yavapai, and Mohave Coun-
ties.

The purpose of the Bureau of Air Quality Control is to carry out the
Legislature's intent "tu exercise the police power of this State in a
coordinated statewide program to control present and future sources of
emission of air contaminants to the end that air polluting activities
of every type shall be regulated in a manner that insures the health,
safety, and general welfare of all of the citizens of the State; pro-
tects property vaiues; and, protects plant and animal 1ife”. The

Rules and Regulations for Air Pollution cuntrol provide for the attain-
ment and maintenance of ambient air quality standards in accordance
with the mandate of the Clean Air Act. To accomplish its purpose and
fulfill United States Environmental Protection Agency (EPA) program
objectives for the State of Arizona, the Bureau of Air Quality Con-
trol is divided into sections with the responsibilities indicated below.

Planning and Special Projects

One of the primary responsibilities of this Section is the development
and management of the State Implementation Plan (SIP}, the plan which
the State follews to attain and maintain Hational Ambient Air Quality
Standards (MNAAQS). The SIP, which is required by federal law, is
composed of State and County rules and regulations for air pollution
control, plus certain plans and strategies.

A major portion of the State planning activity is directed towards
nonattainment areas, areas in which violations of NAAQS occur. In
Arizona, where there are ten nonattainment areas, a Nonattainment Plan
(NAP) must be developed for each area. The State devises each NAP
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3.

in coordination with counties, councils of government, local officials, and
the U. S, EPA.

In order to check the effectiveness of each NAP, the Section reviews air
potlution data in each nonattainment area for trends. The results of gach
review are summarized in an annual report, referred to as a reasonable further
progress (RFP) report, and submitted to EPA.

The Section also courdinates the preparation, review, and recording of rules
and regulations. This activity involves holding public hearings to review
regulations. Subsequently, the hearing panel formulates recommendations and
the regulations are certified by the Attorney General and filed with the
Secretary of State.

Administration and management of the federal grant is an important task of
this section. Clesely associated with this activity is the administration
of fiscal matters such as budgets, contracts, and purchasing.

The Planning and Special Projects Section develops and maintains a statewide
emissions inventory of all criteria pollutants; that is, pollutants far which
there are ambient air quaiity standards.

Environmental impact statements for federally-funded construction projects

such as sewage treatment plants, airports, and highways are reviewed to assure
that applicable reqgulations will be met.

Engineering Services

Operation and administration of the State permit system is a vital function

of Engineering Services. This includes the review of applications for instal-
lation permits for new or modified sources and operating permits for existing
sources. In the case of installation permits, technical data submitted with
the application must be evaluated to assure that the planned facility is
capable of meeting all regulations. In regards to operating permits, this
Section reviews emission tests and inspection reports to determine if the
source is in compliance with rules and requlations.

As a part of the permitting activity, Engineering Services maintains the
master file Tor all sources under State permit. Also, the Section keeps
abreast of the state of the art in air pollution control equipment by
inspection of newly-constructed facilities and by survey of literature.

Tax relief certification is another responsibility which involves certifi-
cation of equipment as air pollution control devices for the purpose of
special amortization.

Compliance

Determining the capability of sources to comply with rules and regulations

is a major responsibility of the Compliance Section. This is done by cen-
ducting or evaluating mass emissions tests or observing visible emissions

for each source. Compliance with applicable regulations must be demonstrated
in these tests before a scurce can obtain an operating permit. Conditions
deemed necessary to assure continuing compliance may bBe included in the
operating permit. 1-3



In addition to checking emissions, the Compliance Section must evaluate each
source's impact on air quality to verify compliance. This entails the review

of air quality data obtained by State and industrial monitoring stations.
Also, the Section must perform quality assurance checks on the monitors to
validate the data.

If a source is found to be violating regulations, the Compliance Section
initiates enforcement action by the issuance of a notice of vielation {NOV)

to the source operator. An effort is made to obtain voluntary action by the

operator to correct the noncomplying conditions.

Beyond this a number of forms of enforcement action appropriate to the case
may be taken such as:

1. Referral of the NOV to the responsible officer of the
source with a written request for corrective action
and response.

2. Administrative conferences designed to obtain voluntary
corrective action commitments from the source,

3. Permit Denial.

4. Modification of Permit conditions to require additional
noliution controls or improved work practices.

5. Orders of Abatement imposing conditions designed to resolve
or mitigate the noncompliance condition{s). These orders
are subject to appeal to the Air Pollution Control Hearing
Board which may dismiss, uphold or modify the terms of the
order,

6. Injunctive relief from the Superior Court of the county
concerned may be sought against any source in violation of
the terms of an Order of Abatement.

Misdeameanor criminal charges may be filed against a noncemplying
source which would subject the sources to fines of up to $1,000 per
day for each day that viulation(s) are proven.

The investigation of sitizen complaints in those areas where the State
has jurisdiction is another function of Compliance. These investi-
gations sometimes require development and operation of special monitoring
technigues.

The Compliance Section trains and certifies visible emissions observers

from control agencies and industry in accordance with the approved method
for determining the opacity of industrial plumes.
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Technical Services

The operation of the State air quality monitoring network is the basic task
of the Technical Services Section. Included in this task are the procure-
ment, installation, calibration and servicing of monitoring instruments,
plus auxiliary equipment and housing. The menitoring instruments include
anemometers, wind vanes, temperature differential sensors, continuous gas
analyzers, high volume particulate samplers, and data recording devices.

Data quality assurance is an important part of the monitoring network oper-
ation. In meeting this need, technicians of the Section perform quarterly
multi-point calibrations on each of the 20 analyzers in the network, and
semiannual calibrations of the approximately 35 high volume sampiers.
Biweekly precision, span and operational checks are also performed on the
analyzers. At this time, the recorded data charts and magnetic tapes are
brought in for analysis and repurt preparation.

In support of field calibration and quality assurance activities, Technical
Services maintains a laboratory which provides standards for flow, temper-
ature, mass, pressure, voltage, and pollutant concentrations. These standards
are traceable to the National Bureau of Standards or other recugnized agencies.

Technical Services is also responsible for the support engineering associ-
ated with the Bureau's automated data acquisition systems, including systems
design, equipment procurement, and programming.

Monitoring

The processing and reporting of ambient air quality data from the State
monitoring network is the chief function of the Monitoring Section. Based
on these data, the Bureau determines the compliance status of each source
with respect to air guality standards. Control strategies for each source
are then developed and evaluated.

The Monitoring Section conducts mathematical modeling studies of air pollu-
tant dispersion, from both point and area sources. This activity is a vital
part of the review of permit applications submitted by proposed industrial
plants. If modeied projections indicate that the source will not meet
applicable standards, the plant design or operating procedures must be
modified to demonstrate compliance.

Another function of modeling is the projection of vehicular-reiated air
quality trends in urban areas to evaluate the effectiveness of current and
proposed control strategies. Modeling is also performed to delineate the
spatial variation in pollutant concentrations in point and urban source
areas to determine monitoring site locations and assess popuiation exposure.

The Monitoring Section reviews the Titerature and performs Timited studies
concerning the effects of air pollution on pubtic heaith, property, and
yisibility. This is necessary to ensure that State regulations and Bureau
enforcement actions are adequate for protection of public health and welfare.

The management and courdination of emergency episode prevention actjvities
is the responsibility of this Section. This ertails close observaticn of
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meteorological and ajr quality conditions, forecasting air quality, issuing
air poliution alerts, and determining appropriate curtaiiment actions.

Other Activities

In addition to the above Sections, the Bureau has technicai staff members
permanently assigned to the Northern and Southern Regional offices located

in Flagstaff and Tucson, respectively, to aid in enforcement and more adequately

provide Bureau services on a state-wide basis. Also, funding is provided by
the Bureau for Tegal services and Taboratory personne’,

Bureau of Vehicular Emissions Inspection

inspection on al] gasoline-fueled vehicles under 14 veaps of age registered
in the urban (carbon monoxide and ozone) nonattainment areas of Pima and
Maricopa Counties. About 1.2 miltlion Inspections are conducted each year at
nine contractor-operated inspection stations, 1In addition, approximately
120,000 vehicles are inspected each year in seTf—inspecting fleets., Bureau

operated and fleet inspection facilities. 1In addition, they instryct and
train automotive repair mechanics in Proper tune-up procedures.,

During the inspection, exhaust concentrations of carbon monoxide and hydro-
carbons are measured and compared to standards established by the Department
of Health Services. These standards vary in stringency with emission control
technologies mandated by the federa] government.

and reinspected. 1In 1983, repairs to those vehicles identified as not meet -
ing the standards improved the average idle emissions of ali vehicles in the
pProgram by 41% in carbon monoxide and 45% in hydrocarbons .
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Summary of 1983 Activities

One public hearing on rules and regulation development was held in 1983
regarding revisions to the new source review (NSR) and nonferrous smelter
orders (NSO) package. After review of public comments by the hearing
panel, final regulations were prepared, filed with the Secretary of State,
and submitted to EPA as a State Implementation Plan (SIP) revision.

Nonattainment area planning focused mainly on carbon monoxide. A redesig-
nation (shrinking) of the Metropolitan Pima County Carbon Monoxide Non-
attainment Area Plan was submitted to EPA on March 4, 1983, EPA published
the request as proposed rulemaking in the November 7, 1983, Federal Register.
The responses received during the comment period are now being analyzed by
EPA.

Regulation of industrial facilities under state jurisdiction in 1983 re-
sulted in the following activities:

Operating Source Inspections 662
Visible Emissions Tests 284
Mass Emissions Tests 196
Emissions Monitor Tests 10
Source Ambient Monitor Audits 25
Bureau Ambient Monitor Audits 8
Complaint Investigations 93
Notices of Violation Served 14
Orders of Abatement Served 3
Operating Permits Issued 147
Installation Permits Issued 18
New Source Installation Inspections 42

In addition, one consent decree was negotiated to prevent a health hazard
from sulfur dioxide generators owned by International Environmental, Inc.

The State's monitoring network consisted of the following number of sites:

Pallutant Number of Sites
Carbon Monoxide 4
Lead 10
Ozone 4
Particulates 24
Sulfur Dioxide 11

Data summaries for these sites, plus all county and industrial sites oper-
ated in 7983, are included in Appendix A. Long-term trends in air quality
are also included in Appendix A.
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In additien to operating the network, the State conducted the following special
monitoring studies:

1983 State Fair Air Quality Study
Hleighborhood Scale Carbon Monoxide Site Development in West Phoenix
Phoenix Haze Composition Study
During the past years attempts have been made to establish procedures for data
retrieval from EPA's National Computer Center (NCC) using the Hewlett Packard
9825 calculator. Results to date indicate about 50% of data submitted to NCC

survives the review process for inclusion in the permanent data base. This
requires retransmittal of the data to suppiy the missing portions.

A study conducted in 1983 indicated that several areas in the Bureau would bene-
fit from using desk-top microcomputers to assist in handling the ever-increasing
data flow from pollutant monitoring, permitting, source inventories, hearings,
etc. This proposal is being considered for submission to EPA as a supblemental
grant objective.

The following technical reports were prepared by Bureau staff in 1983, and copies
can be obtained by contacting the author:

"Ambient Air Asbestos Monitoring at the Mountain View Mobile Home Estates
in Globe, Arizona™, David 0. Chelgren and Jon A. Dahl", June, 1983

"An Exploration of the Health Effects of Carbon Monoxide in the Phoenix
Area", 0. M. Watterson, Ph.D., March 1583

"Carbon Monoxide and Cardiac Deaths in the Roosevelt Risk Area",
0. M. Yatterson, Ph.D., April 1983

”Pre11minary Report on the Ability of Vegetative Barriers to Reduce
Ambient Particulate Concentraticns”, Gary R. Neuroth, February, 1983

"Diurnal Carbon Monoxide Cycle in Phoenix", Gary R. Neuroth, July, 1983

11083 Arizona State Fair Air Quality Study®, Robert D. Alley, February, 1954
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Air Quality Data

Table 1 lists the counties and towns monitored in the state, including the
pollutants monitored. For reference purposes a map of Arizona is shown in
Figure 1.

1983 data summaries which are tabulated in Tables 2 through 9 consist of annual
mean and maximum and second highest short-term average concentrations, numbers

of exceedances of short-term air quality standards, and numbers of samples col-
lected or hours monitored. The following abbreviations and footnotes were used
in these data summaries:

GENERAL
NA Hot Applicable
NR Not Reportad
{OPERATORS
AEPCO Arizona Electric Power Cooperative, Inc.
APS Arizona Public Service Company
IccC Inspiration Consolidated Copper Company
JCC Joint Control Center - A jointly owned sysiem
operated by ASARCO,Incorporated and Kennecott
Minerals Company
Magma Magma Copper Company
Maricopa Maricopa County Department of Health Services,
Bureau of Air Pollution Control
NPS National Park Service
Neranda Horanda Lakeshore Mines, Incorporated
PD Phelps Dodge Corporation
Pima Pima County Health Department, Air Quality
Control District
P-G Pinal-GiTa Counties Air Quality Control
District
SRP Salt River Project
SCE Southern California Edison Company
State Arizona Department of Health Services, Bureau
of Air Quality Control
TEP Tucson Electric Power Company
EQUIPMENT
Carbon Monoxide
NDIR Non-dispersive infrared
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EQUIPMENT (Cont'd)

Nitrogen Dicxode

Chem Chemiluminescent
Ozone

Chem Chemiluminescent

uy Ultraviolet absorption
Particulates

Hi-Vol High voiume air sampler

Sulfur Dioxide

Coul Coulometric

Flame Flame photometric

Fluor Fluorescent
Footnotes:

a. New site.
b. Site terminated or method discontinued.
c. Mean value based on a Timited number of samples.

d. Site operated on a seasonal scheduie.

A review of trends follows the 1983 data summaries, presenting monitoring
data for the past five to ten years.
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Carbon Monoxide

There were no significant changes in 8-hour concentrations at the
1845 East Roosevelt Street site in 1983, In fact, carbon monoxide levels
have tended to Tevel out at this neighborhood scale site since 1978, as
indicated by Figure 2. From 1974 through 1977, however, concentrations
declined appreciably from a second highest value of 23 m/m3 to 15 mg/m3.
Similar patterns are evident in a plot of the number of exceedances of the
8-hour standard in Figure 5.

It should be noted that data for the 1845 East Roosevelt Street site
have been used to indicate long-term trends because of the extensive his-
torical data available and due to the central Tocation of this monitoring
site. However, higher neighborhood scale concentrations are found in west
Phoenix due to prevailing easterly winds at night when temperature inver-
sions develop. Unfortunately., no long-term data for a single site in west
Phoenix are available.

In regard to one-hour concentrations of carbon monoxide, no exceed-
ances of the one-hour standard (40 mg/m3) were detected from 1973 through
1982. However, in 1983, one exceedance (42 mg/m3) was measured at the
3315 West Indian School Road site, a microscale site, In fact, this site
came very close to monitoring a violation with a second highest one-hour
reading of 39 mg/m3.

In Tucson, variations from year to year in eight-hour concentrations
were different than those observed in Phoenix, especially in 1977 and 1978.
(See Figure 3.) A sharp decrease in concentrations was recorded in Tucson
in 1977, whereas, carbon monoxide levels increased in Phoenix (see Figure 2).
In 1978, the trends reversed, resulting in higher readings in Tucson and
Tower readings in Phoenix. These discrepancies could be due to differences
in meteorology or due to low data recovery (64%) in 1977 at the Tucson site,
22nd Street and Alvernon.

The long-term trend in Tucson, however, is the same as in Phoenix,
that is, decreasing concentrations from 1975 through 1978, after which con-
centrations are fairly constant. As in Phoenix, this pattern is also
reflected in the number of exceedances of the eight-hour standard in Tucson
(see Figure 5).

Phoenix and Tucson carbon monoxide data are compared with NAMS (National
Air Monitoring Stations) data in Figures 4 and 5. The NAMS data represent
the average values obtained from 41 sites throughout the United States., EPA
reviews NAMS data annually to evaluate trends and to compare different regions.
It can be seen that the NAMS values are the lowest with the exception of the
number of exceedances, in which case they are in between Phoenix and Tucson.

In Prescott, Sierra Vista and Yuma, no significant changes in carbon
monoxide levels are apparent (see Figure 5). In contrast, Flagstaff con-
centrations appear to have declined from 1978 to 1982, followed by no
change in 1983. Based on these trends, it appears that violations of the
eight-hour standard are not likely in the near future in these cities,
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Lead

After decreasing for a number of years, lead concentrations in Phoenix
and Tucson appear to be stabilizing (see Figure 7). This leveling trend
appears to have developed first in Tucson in 398&, then in Phoenix in 1982.
Compliance with the quarterly standard, 1.5 ug/m°, was achieved in 1981 in
Phoenix, whereas, in Tucson no violations of the standard have been monitored.

Another interesting feature of these data is the increasing ratic of
lead concentrations at the Tucson site (1016 West Prince Road} to lead
concentrations at the Phoenix site {1845 East Roosevelt). In 1978, this
ratio of the highest quarterly average concentrations was 0.43, but by
1983, the ratio had steadily increased to 0.93. The 1845 East Roosevelt
Street and 1016 West Prince Road sites were chosen for comparison because
they monitor the highest neighborhood scale lead concentrations. Higher
concentrations in Phoenix are detected at 1826 West McDowell Road, a new
site near the six-way intersection of McDowell, Grand Avenue and 19th Avenue.
However, at this site the maximum quarterly average concentration in 1983,
1.1 ug/m3, was below the standard. The NAMS data which represent 46 sites
also exhibit a downward trend with concentrations less than in Phoenix and
Tucson.

Nitrogen Dioxide

- Nitrogen dioxide data trends for Phoenix and Tucson are difficult to
interpret due to the Targe variations from year to year in the anhuail average
concentrations {see Figure 8). This is especially noticeable in the Phoenix
data for the years 1980 and 1983 when the annual mean levels were unusually
Tow, particularly in 1980. The most likely reason for these ambiguous data
is low data recovery. At any rate, it does appear that Phognix and Tucson
are well within compliance of the annual standard, 100 ug/m®. A smoother
trend curve is obtained from the NAMS values which represent 14 sites.

Ozone

A plot of the maximum and second highest one-hour concentrations in
Figure 9 suggests a slight upward trend in both Phoenix and Tucson. As a
result, the only exceedance of the standard in Tucson was monitored in 1982.
A comparison with NAMS data for 64 sites indicates that Phoenix and the
average NAMS site are monitoring comparable ozone levels, whereas Tucson
concentrations are lower (Figure 10). Figure 11 illustrates the spatial
variability in the number of ozone exceedances in Phoenix, It does appear
that the greatest number of exceedances occurs at the Roosevelt Street site.
Accordingly, the Roosevelt Street data were compared with NAMS data in
Figure 12 which shows that the average NAMS site records a much greater
number of exceedances each year. However, a downward trend in the NAMS
data is apparent.
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In Flagstaff, Prescott and Sierra Vista, no significant change in the
highest ozone concentrations during the last five years is evident (see Figure 13).
Second highest one-hour concentrations of 0.06 ppm to 0.10 ppm have been moni-
tored in these three cities. On the other hand, an upward trend in Yuma is
indicated by an increase from 0.08 ppm in 1972 to 0.11 ppm in 1983. As a result,
concentrations were higher in Yuma than in the other three cities in 1983.

Particulates

A decreasing trend in annual mean levels in Phoenix is reflected in the
data in Figure 14. At the South Central Avenue site (4732 South Central Avenue)
this change is especially noticeable, but the annual mean concentration in 1983
was still above the standard. However, at the Mesa site compliance with the
annual standard was achieved in 1982 and maintained in 1983. Although the
Mesa site is the only site meeting the annual standard, the Glendale site
(6000 West 0live Avenue) and the Scottsdaie site {2857 North Miller Road) are
approaching attainment.

In regard to the 24-hour standards, no exceedances of the primary standard
were detected in 1983 at the six trend sites reviewed in Figure 14, the first
time this has ever occurred. Attainment of the nrimary standard was achieved
in 1982 when only one exceedance occurred. Concerning the secondary standard,
there were 36 exceedances in 1983, essentially the same as in 1982 when 32
exceedances were recorded. In Figure 15 a comparison shows that the NAMS
trend parallels the Phoenix downward trend, but that concentrations at the
Phoenix site are higher.

In Tucson particulate concentrations also continued to decline in 1983,
resulting in another site (3915 East Ft. Lowell Road) attaining the annual

standard {see Figure 16). As it now stands, eight of the 11 monitoring stations
included in Figure 16 are complying with the annual standard. At the three
other sites,where concentrations are steadily decreasing, attainment of the
standard is likely in 1984. An additional sign of improvement was noted in the
number of exceedances of the secondary 24-hour standard, down to five in 1983,
contrasted with eight in 1982. Futhermore, there were no exceedances of the
primary 24-hour standard in 1983, whereas one exceedance was monitored in 1982.
The NAMS data track very closely in trend and concentration lTevel with Tucson
data, as shown in Figure 17.

In most other areas of the state, particulate concentrations did not vary
anpreciably from 1982 values (see Table 10). However, at a few sites includ-
ing Grand Canyon, Hayden and Organ Pipe, annual mean leveis were much lower
in 1983, the second consecutive year in which substantial decreases have been
monitored at these sites. Over the past four to five years, a gradual down-
ward trend is noticeable in the Ajo, Green Valley, Joseph City, Miami, Safford
and Show Low data.



Sulfur Dioxide

Substantial reductions in annual average concentrations in 1383 were
recorded in four copper smelter cities: Ajo, Hayden, Miami and San Manuel
(see Figure 18). As a result, Hayden attained the annual standard for the
first time and by a comfortable margin. It was the second consecutive year
in Hayden in which large decrements in sulfur dioxide levels were monitored.
On the other hand, the sulfur dioxide average level at Morenci increased

considerably from 42 ug[m3 to 118 ug/m3 in 1983. Consequently, Morenci
was the only area in wnich violations of the annual standard were detected

in 1983. It should be noted that the Ajo monitor at the Oxidation Pond site
was not operated by Phelps Dodge in 1983 because the smelter in Ajo was shut
down. The State monitor (Well Road) nearby which was in service recorded

an annual average of only 1 ug/m3.

In regard to exceedances of the three and 24-hour standards, a down-
ward trend occurred during the past five years except at Morenci (see
Figure 19). At Hayden this decrease in short-term exceedances was especially
substantial, resulting in attainment of all sulfur dioxide standards in 1983.
However, sizable increases in the number of short-term exceedances were
menitored in Morenci last year. In fact the number of three-hour exceedances,
93, was the greatest amount since 1976 when 101 exceedances were recorded in

Morenci.
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Particulate Concentrations in Various Cities

T

able 10

Site

Ajo

Bulihead City
Douglas (U.S. 666)
Douglas (City Park)
Flagstaff

Grand Canyon-Hopi Pt.

Green Valley
Hayden

Joseph City
Kansas Settlement
Miami

Morenci

Organ Pipe ({N.M.}
Page

Paul Spur

Rillito

Safford

San Manuel

Show Low

Sierra Vista

St. Johns

Yuma

Annual Geometric Mean Concentration (ug/m3)

1977 1978 1979 1930 1981 1982 1983
72¢ 69 67°¢ 85 86 68 56
83 71 75 66 87 70 84
46 20° 48 57 65° 54 46
82 74 121 136 128° 90  91©
79 104© 82 81¢ 81 77 68
-- -- 22 ne 16 12 5
56 45 54 39 46 33 27
92¢  134° 172 152 287 132 98
55 35 40 37 34 30 27
-- -- 38 41 44 31 32
g9° 85 118 36 75 69 70
a7¢ 37 55 50 55¢ 35 43
33 28° 31 36° 34 24 16
37 25°¢ 31 36° 38 36 31
-- -- 395 381 354 303 284°

143 100 132 114 112 107¢  105°

143 123 159 125 107 107 95
50 26 30 29 49 36 33
64 70 93 62 66 47 49
63°¢ 53 65 52¢ 53 45 48
-- 21° 19 24 23 19 22

133 112 139 126 90 107

B-22
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APPENDIX €  Summary of Air Quality Standards and
Emergency Episode Levels
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SUMMARY OF AMBIENT AIR QUALITY STANDARDS - STATE AND FEDERAL STDS. (a)

In ug/m3 (and ppm}

Pollutant Averaging Time Primary Secondary
Carbon Monoxide(b) T-hour 40 (35) 40 (35)
8-hour 10 (9) 10 (9)
Nitrogen Dioxide Annual 100 (.05) 100 (.05)
Ozone T-hour 235 (,12) 235 (.12)
Particulates 24-hour 260 (=) 150 (-)
Annual (Geom.Mean) 75 (-) 60 (-)
Sulfur Dioxide 3-hour — 1300 (.5)
24-hour 365 (.14) ——— ‘
Annual 80 (.03) e
Lead Calendar Quarter 1.5 (=) 1.5 (=)
SUMMARY OF EMERGENCY EPISODE LEVELS - STATE AND FEDERAL
In ug/m3 (and ppm)
Averaging . Significant
Pollutant Time Atert . Warning Emergency Harm
Carbon Monoxide(b) 1-hour - — - 144 (125)
4~hour - -— -—— 86.3 (75)
8-hour 17 (15) 34 (30) 46 (40) 57.5 (50)
Nitrogen Dioxide T-hour 1130 (.6) 2260 (1.2) 3000 (1.6) 3750 (2.0)
24=-hour 282 (.15) 565 (.3) 750 (.4) 938 (.5)
Ozone 1-hour State 400 (.2) 800 (.4) 1000 (.5) 1200 (.6)
Federal 200 (.1)
Particulates 24-hour 375 (=) 625 (-) 875 (=) 1000 (-}
Sul fur Dioxide 24=hour 800 (.3) 1600 (.6) 2100 (.8) 2620 (1.0)
Sulfur Dioxide(c) 24-hour 65000 {(-) 261000 (-) 393600 (-) 490000 (-)
& Particulates
combined
{a) Standards are not to be exceeded more than once per year with one exception. In

the case of ozone, compliance is determined by the number of days on which the

ozone standard is exceeded,

on a 3-year running average, is not to exceed 1.0.

In mg/m3 (and
3.2
In {ug/m”)

pom)

-2

The number of ozone exceedance days per year, based



APPENDIX D  Glossary of Pollutants in the Ambient Air
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Glossary of Pollutants in the Ambient Air

Carbon Monoxide

Carbon monoxide is a colorless, odorless gas formed by incomplete
combustion of fuels. The major source of carbon monoxide in the urban air
is motor vehicle operation. Aggravation of angina pectoris and other car-
diovascular diseases is jts major effect on human health.

Hydrocarbons

Hydrocarbons, which are a group of compounds composed of carbon and
hydrogen, are the counstituents of gaseous and 1iquid fuels, As a result,
motor vehicies, service stations and bulk fuel storage tanks are the chief
origins of hydrocarbon emissions, At the concentrations found in ambient
air, hydrocarbons are not harmful, but they react with nitrogen oxides to
form ozone and other oxidants, substances known to be at deleterious levels
in the atmosphere.

Lead

In Arizona iead originates primarily from motor vehicle operation due to
the use of Tead antiknock cuompounds in gasoline. Lead concentrations
are expected to stay at acceptable Tevels in the Phoenix area due to in-
creased usage of unleaded gasoiine instead of leaded gasoline. The health
effects of lead include damage to the blood, the kidneys, and the nervous
and reproductive systems in humans, resulting in anemia, brain and kidney
diseases, and infertility.

Nitrates

Nitrates is a term referring to nitric acid and salts of nitric acid
which are formed in the atmosphere by various complex reactions of nitrogen
oxides with other substances. Nitrates exist as finely divided particulates
which inrhibit visibility, damage the respiratory system, exacerbate respira-
tory diseases, and soil and damage materials.

Nitrugen Dioxide

Nitrogen dioxide is a reddish-brown corrosive gas produced during high
temperature fuel combustion. Power plants and motor vehicles generate the
bulk of nitrogen dioxide in the atmosphere. It causes pulmonary edema and
bronchitis in children.
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Nitrogen Oxides

In air pollution terminology, nitrogen oxides include nitrogen dioxide
and nitric oxide only. Both of these gases are emitted by the same major
sources, namely motor vehicles and power piants, as a result of high temper-
ature fuel combustion. Nitrogen oxides react with hydrocarbons in the
atmosphere to produce ozone and other oxidants.

Oxidants (0zone)

Oxidants are oxygen-containing gases or vapors that are formed in the
atmosphere by the reaction of hydrocarbons with nitrogen oxides. Since
sunlight accelerates this reaction, it is referred to as the photochemicatl
reaction and the products formed are sometimes referred to as photochemical
oxidants. The principal oxidant is ozone, a pungent, bluish gas which is
a triatomic form of oxygen. Oxidants irritate the eyes, nose, and throat,
impair breathing, and 1imit physical exercise. These effects are more
severe in persons with chronic Tung and cardiovascular diseases.

Particulates

They are small, solid particies or liquid droplets which are suspended
in the atmosphere. Examples of particulates include dust, smoke, mist and
fog. Particulates reduce visibility in the atmosphere, damage the respi-
ratory system, aggravate respiratory diseases, and soil and damage materials.
Major sources of particulates in Arizona are motor vehicle traffic on paved
and unpaved roads and streets, construction activity, agriculture, wood
burning, industrial and power generating plants and windbiown desert lands.

Suifates

Sulfates are a group of compounds including sulfuric acid and salts
of sulfuric acid which are emitted by power plants and copper smelters.
They are also produced in the atmosphere by the oxidation of sulfur dioxide.
Sulfates exist as small particles which cause the same effects on visibility,
human health, and materials as noted above for nitrates and narticulates.

Sulfur Dioxide

Sylfur dioxide is a heavy, acrid, colorless gas generated by combustion
of sulfur-containing fuels in power generating and industrial plants. Another
jmportant source in Arizona is the smelting of sulfide ore in the copper indus-
try. Acggravation of respiratory diseases is the primary health effect of
sulfur dioxide.
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APPENDIX E Air Sampling Techniques
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Air Sampling Technigues

Carbon Monoxide

Carbon monoxide is monitored by non-dispersive infrared absorption,
a method which is based on the fact that carbon monoxide absorbs infrared
radiation at a wavelength at which other gases do not absorb infrared
radiation.

Lead
Concentrations of lead are determined by means of nitric acid extrac-
tion of particulate samples followed by atomic absorption analysis of the
nitric acid extract.

Nitrates

Nitrates analysis is performed through water extraction of particulate
samples and specific ion electrode analysis of the water extract.

Nitrogen Dioxide

The chemiluminescent technique is based on the catalytic conversion
of nitrogen dioxide in the air sample to nitric oxide followed by chemi-
luminescent analysis of the effluent from the convertor for nitric oxide.
This measurement represents the concentration of nitrogen dioxide plus
nitric oxide in the sample. It is necessary to concurrently monitor the
concentration of nitric oxide only by chemiluminescent analysis of that
part of the air sample which bypasses the catalytic convertor. The
nitric oxide concentration is subtracted from the concentration of nitro-
gen dioxide plus nitric oxide to give the nitrogen dioxide concentration,

Ozone

The two most widely used methods for ozone monitoring are ultra-
violet {UV) and chemiluminescent. In the UV analyzer concentrations are
determined by measuring the quantity of UV radiation absorbed by ozone
in the air sample.

The chemiluminescent analyzer monitors ozone by detecting the amount
of light emitted due to the reaction of ozone with ethylene,

Particulates

Particulate concentrations are measured by passing a metered flow
of air for 24 hours through a pre-weighed 8 X 10 inch glass fiber filter.
Particulates in the air sample are trapped on the filter which is delivered
to the laboratory for reweighing, The gain in weight of the filter during
sampling represents the quantity of partuculates collected. The concentra-
tion is calculated by dividing the weight of particulates by the volume
of air passed through the filter.

The filter is then divided into sections for chemical analysis for
sulfates, nitrates, lead and other metals.
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Sulfates

Concentrations of sulfates are determined by water extraction of
particulate samples followed by turbidimetric analysis of the water
extract. ‘

Sulfur Dioxide

In Arizona three methods of sampling are used, including the coule-
metric, fluorescent and flame photometric methods. The coulometric method
consists of scrubbing sample air in an aqueous solution of potassium bromide,
bromine and sulfuric acid. Sulfur dioxide in the air sample reacts with
bromine, causing a change in electrical potential at the anode. This voltage
change is proportional to the amount of bromine which has reacted with sulfur
dioxide. Thus, the voltage change is a direct indication of the sulfur

dioxide concentration in the air sample.

In the fluorescent analyzer sample air is drawn into a chamber and
irradiated with ultraviolet 1ight. Any sulfur dioxide in the airstream
js excited to a higher energy state. The excited sulfur dioxide then reverts
to a lower energy state by emitting radiation which is measured by a photo-
multiplier tube.

The flame photometer technigue is similar to the fluorescent in that
emitted radiaticn is proportional to the sulfur dioxide concentration.
In the flame photometer, however, the radiation is emitted by excited sulfur
molecules rather than sulfur dioxide molecules. Sulfur molecules are pro-
duced by passing sample air into a hydrogen flame where sulfur dioxide is
converted to elemental sulfur. Sulfides must be removed by a scrubber
bafore the air sample is passed into the hydrogen flame because they will
also convert to elemental sulfur.
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